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TITLE OF THE INVENTION 

INTERFACE APPARATUS AND IMAGE FORMING APPARATUS 
BACKGROUND OF THE INVENTION 

fflV^jl5^y^-7i/f^«-oi:Lt, USB (Universal Serial Bus) h 
0Hx.fi, t£3fc&flf 2 0 0 2- 1 4 9 1 3) (±. USB^y^-7x^Xt/N° 

usB^y^-yi^^^Lt^-yt/^yfa-^i^GE^PORT.s 

TATUS^(t5i, rtUafcCT, ^- F^f -r^x^-yt/pnyt a-^ 

f)USB^y^-7x^xi^7W^y^-7x^^i^LT, {t^^^y ^ 
^M^RmftTO^S^fT^*5 r 1 7)s-c# ft^i ^ 9 PpTO^ So 
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BRIEF SUMMARY OF THE INVENTION 

t*m Ursulas i/?-y^ *mzmfci$fox^%muwi2m^&mn.t)* 

-CBUfBM2^(v:^-r5'<< WJW-rS»J»lBJi: an interface apparatus T? 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

FIG. lit *mw.<Dmj$.<D-m*7Fir-7u y?m a 

FIG. 2 ft *3BW»-««W i'* — y^-f^^gi^-y PCi©»- BajSr^ 
FIG. 3ft *«Wfcffi5>f ^-7x^Xif^^!J >^F*3{-rtlELT. PCi©i 

fig. 4 ft *mwizmz^^?—7^4*mw<vmmmft<D—m&mw^-z>?'(^^ 
fig. 5ft *3£wizm&^ 7 x&m<DZimW)ifc<D— m%mw-rz>-7v— f- 
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DETAILED DESCRIPTION OF THE INVENTION 

mmmwzmw-tZo fig. nt. ^9—7 ^ xmw<Dmf&<D-m 

^tyo^^i, fig. 2(±, *mwfc&z>4i/?— y^^^mut^v >9 t pc 
k(Dmm<D—m&7F-tmmm, fig. 3fi, ^mm^^>^>9 -? w *mw*zf v 
y^rtt^iLT, pc t<Dm9ti>itm&&7Mr&mm. fig. 4 ^wrnzmzj 

yi?-7x^^Ii©Mli!]^-^^t5^^^^^t-b> FIG. 5(4. * 

^sk \z.& z> > * — -7 * -f * ^a<D*&si»f^<z)— m &mm -r 5 ^n-^-h-^fcs, 
< m 5 << is 9 - ^ i >r * ^© > 
<«**) 

*5gW^S'T^^ — 731^^11 lfi. FIG. l^V^T, USB^^-7W 
^i: I EEEStdl 2 8 4 2£8G.0>/*7 WKy^-7x^7>©20(7)^>^-7x^ 

I^Ci^So *»WKfll5>f^- 7zn-r^^gltt, FIG. lM^I^T, *T*L-F 

cpu^x^^^ttr. iM^wiscpuiu, c p u 1 1 &mn-t 

5/^7A^»Ltfc< ROM1 2 *3§BJK:<fl5-r >9~ 7 ^4 *%m&ft 

u>9-?^4 *mmm$&i 6 1, cpui i^<d&q sm^^mm 

P>g{f Lfcf*— 9*&m-?Z>g:m/<v7T k LtfflV^ilSRAMl RAMI 
4(C*f-r6v i '— ^fe)l«!lil:tT9DMA3y ha — 7 1 3 t^UTV^o 

35^ &mmic&zj>9—7*jxmmi(0'(>9—7*'(xfflffl\B}&i6 

(4, I EEEStdl 2 8 AW^CD^? \s/\"< ^9 — 7 x<4 *&M@HrZ>'<9 WVfUlJ^SB 
2U> U S BSttJpjfiOU S B'T y ? - 7 x>f ^ S:ifiI«lt5U S BMSIS 2 2k. 
~<D2<>(D^ >9 — 7 *&tyV&^Z>-( >9 — 7^4 *$)Wl\B}&2 Ok, ^tUC 
S8tt£*L, ^ 7 7 7 l:fflf-^ ^^tS DMA»f 5 DMA ^ h 
±fi)clH!i5l 9t^f LTV^o 

^gB2 2W^$tT,5USB-f>* — 7;n.^;*gBl 8 k%#l,Xl^ 0 

j€i^ **wfc«S'f v*— 7x^^gfi©^^- 7^4 7.%mm&\ 6 
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tJii^ESg 2 4 b s m^fa#^[Hl^2 5 <t. A;*jflHMfcaiHl8&2 6 <t, 

««2 7 1 , ^-^msp 28^, mt>m^mmn> 29 1. xxm^mmn 30^ 
mm^. *mwicm&4>?-7^4 *mwi<D^ >-?~?^^ xmmmfei 
m&za&mm 3 2 x-^fe^iuifS3 3 f—tzttem 5 ?~?mmn3 

6b, G E T D EVICE I D, G E T P O R T S T ATU S , S O F T_ 

RESETfO^y K^t5=>vy Kft¥#f$B3 4 t &3rLTV>3„ 
(«5aWt0>g8tt«l) 
±3^L/c-T ^ — 7zn-r^.^Ml FIG. 2fcij*i"J:5^ — #J£LT. W> 

^ h=>^t°^.— ^-Cife5^- y-Tvi^^t 0 ^ — ^gtc £^£*i-5 0 

X**-t*$<Dmte.ffl68Hb. A^UfcH^tff^^^t-SHDD (Hard Disk Drive) #p 

^(dx *gm\z.&z>s(i/9-7*<<*&m.i%:toftb ^xmm-tzz.bx\ 

O8i2^£©g$ft0!l2) 

X, MM, ±sBbfc*^{c#6-rv^-7^-C^^gifi, FIG. 3{c^i-J: 

^y y^iiproti^tti^ii}: \.xmmtsfrz> z t t>#ig-c*>s. -ttnt>^ 
^y ^^sgttPicrt«E$*Lfc-f y^-7x^xitni usb^-^3 t^y > 
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*^{-#.-5-Y^^-7^^^^glfi, iii&bfcFIG. l^MFIG. 3M^1-M£ 

^i-t^-efct), &mwiz&z4 ~4 *mw<Dmmi / E<D-m&. fig. 
(^y K7^^^wffli-^wj»j^) 

%)tbK. *mWizm&4^?-7^4 x%iWll~i, #IxJi\ FIG. 2 JtZTjk Lsfd^MM- 
Wilz&^X FIG. 5^#rabTtft0^S o ^>^ — 7 ^4 xmm-Z, y<—y-T/i-^>h 0 
~ — ?Cb<DmX\ Xfc°— H\ ^7^. I D^«Y£Lfc^fC (Sll) „ 

^^a^y ^-efc^r ^^ttB^ns (si2) „ ^tt, y-Tvuavfa 
74'«Dmftbvx, z<D^-—y ! frb<D%imfi}^Kjfcvx, m-hi^mim<Dmikmn 

iWJ^t^USB^y^-7 3 :^Xgl!l 8I^Mt5©T1j:/ c C<, #J#>^ GE 
T_PORT_STATUS^ — 7^^T 1 — <b^f (S 1 3) 0 

-T^ — y^-f^^l -Cii, R OM 1 2 GOSH^T'd ^ 7 ACOUbf^i: L"C> ^<£>G 
ET_PORT_STATUS^ USB^-7/l'3^Lt, USB-^y^-7i 

-T^SRl 8frb%:i-fZ>b (Si 4) , ^y^-7x^x|JilHligi 6^DMA^y 
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KftfWSfRS 4"C'GET DEV I CE I D, GET PORT S TATUS, S 

OFT_RE S ET©n^y KffcSMJi^^ ^rixJ^^Bu 1 k_INfi. 
f-^ia»^9DMA3yhn-7 1 3tioTRAMl 4 ICfZm&tlZ t m 

i£mg& 2 8 , tatjiS ^fflffl^ 29i:ioTIEEEStdl 2 84 f^££;ft,-5 Forward 
Transfer t Lt^7 WW ^ — 7:W x£|S 1 7 {£i£jf £*l-5 0 

^fbA^x— ^^^.^^tLfc^t>. 1 6^?,DM 

A=i>- ho — 7 1 3aSjgSb£*U DMAfeiiT'RAM 1 4 fttoStfif'*-? 7 TW&fc"? 
— £.teiW£*t3 0 SfS^5/7rt^iW$tt^:x — USB|iJil5 2 2rtO 

7*— *<KSIIh|*&3 3, x — ^ii{SSP3 6 tiotBu 1 k_OUTt LTUSB-fV 

US BSJW2 2^<D^> KJ$P#f£B3 4 {4, FIG. ll^fj;?^ *7 
h3S«-C*>S^— y-T-yw^^t 0 ^.— ^C^^(D#n-^^ KU 7^7 Ha£^i-5/c#> 
(C N GET_DEVICE_IDU^^, P O R T_S T AT U S U v?7 ? s SO 
FT_RE SETU^X^(Dii^tt5. PORT_STATUS ^^it s< 
=7 1/M — 7^7<£> Peripheral Driven #^tt#^ 7 L^SfLT^ 

5 ui>7. 7 -efc^o ^9 wmwwap 2 i fa<oKtife^%k\&m& 2 6 ri. ^7 ww ^ 

9 — -7 Xgfl 1 7cDA7j{W#~Cfc5 PError, nAck, Busy. nFault, Select \b^<D^- 
y^tliSL-C, PORT_STATUSU^^©t#M»ft^ML-rv^ 

<5o 

USBOifetlt GET_PORT_STATUS©£§tLT, 1 Byte : 8 bit 
<Dfc&fcfe#> htlXiS <0 s & bit fi, 0 ~ 2 : Reserved, 3 : Not Error ( 1 =No Error, 
0 = Error) , 4 : Select ( 1 =Selected v 0 =Not Selected) , 5 : Paper Empty (1 
=Paper Empty, 0 = Paper Not Empty) , 6~7 : Reserved b £frlX\<^Z> 0 —JjX*^ 
M5-l~£, FIG. 4 \£7ji1rtiHZ.s<7 U/Vtf— M-^fLT PError : High, nAck : High, Busy : 
High, nFault : Low, Select : High -Cii®7J^r— KSr^i~«f (Ol£35S:J6 U ^<D#t^ 
{£*tU *7 h{|iJ(DX— yt/^Vta- 7C J; <0 . nlnit ^VU7 ^ftf d t X^W, 

ti^- vfrhmn^- F^mM-fz>m&. u s B©a^* 3 \?y v xn± 
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^:t-, Xr- i?X?r^i-8bit tLt, #ij;t{£, 0 : PError <ft©^Jg, 1 : nAck 
r&<D#iWi, 2 : Busy i^CO^fil, 3 : Not Error ( 1 =No Error, 0 = Error) , 4 : Select 
( 1 =Selected, 0 =Not Selected) , 5 : Paper Empty ( 1 =Paper Empty, 0 =Paper 
Not Empty) , 6 : nFault &<Dytm, 7 : Select ffiUDViffiib V^ofc#^#J «3 

7 h<D Peripheral Driven <D^X<D\t%-%k^mirZ> "GET_PO 

R T STATUS" Lt, hftiJ-Cfc3^— yt;Vn>ta- * C^ig 

fr^TOSo wtucj;t?, *7 ni-cfcs^-yt^ayea-^cii, usb 

KT'fe^i ir^^m-rsr fc*SBriet*5 (sis) 0 

ftf^itt, ^Jx.f±\ Sftroyyy^ilPiJSfi^K-CfeS^^S:, GET_ 

PORT_STATUS©J$:fTfc5PError, nAck, Busy, nFault, Select <£>^Ht# 
H<D^^b^fctJi-Si (SI 7) , —0Hb LT, SOFT_RESETnvyKI: 

^if 1 ^*Tb-CK5lH*5o ^-7x/fXiiKDUSBSJW2 2rtc7)=i-7^ 
Kfi?#f g|5 3 4 ii, SOFT_RESETn-7yK^tiit5c, f Jii^InlSS 3 2 
^ LT, /<7 W^j« 2 1 rtco^n h n^J^I«B 2 3 &t>*ffi7Mf -S§-4££5c[H]ISg 2 5 £ 
MX, WWfy^ — 7ai-r^^l 7iC nlnit ^Vl/^^Mt5„ tLT, L 

ti nlnit W^y^- 7x/f^l 7^LT, 7°yy^ifPlCil& 

-TS (S 2 0) „ 

£J0!fe5£, "<^P^, USB ©M±S O F T_R E S E T ^ v y Kl^t 5J!&f ^ 

#«b*Uc^*;* hm-c&sa?— y^A^^t 0 ^— ^cf±, Y7^y«om^t 

LT, f?t>\ GET_PORT_STATUSn-7yKiaot, /v^K^^- 
ym-f 7CDA73{f-§-r*fo-5 PError, nAck, Busy, nFault, Select <D=§-{f^r££C9 

#C«HSIUiI^- K^i^X^ V/W^-m'J*UfcC<b^ai-r'5(S 2 0) o 

/<— yt/vnyt^- ^C(i, 7*yy^K7^/<wi#cLt, rtDii^^e— R^<D 
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»^f±. FIG. 5t*tM^##ia^^f), ^T<7>fftPJ3a-=fc <9«F^$tt5t 

bp*>. *^it#5^^^-7x^7>giiii 0Ux.fi, fig. 2^vtzmmMm 

^SfllScUfc^m (sii) „ ^^^^y y^-cfeSrt^ji^^tiS (s l 2) „ 
©®ffeW#£W»WiH*-£#, RAMI 4^0fS«®^»ifft$tl/So X. CPU11 

ti. ^{abfcPPJSiJffl<DH^if#tSiJSiJ^i{c:S<3v^-c, romi 2©i^7°o^7 
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-f — -7^^(^% 1 7 <DAt)it%-X&>Z> PError, nAck. Busy, nFault, Select 
5 (S17) c 

€tt, ^nt^J*— K-efc-5i^JirL/c^ CPU1 UROM1 2©l^/n/ 

Egg 2 5 SrfHiKWL-C, ^9 ^ — 7 ^ 1 7K1 nlnit ^/U* Sr^^-f--5 0 
^LT, ^^bfc nlnit ^NVU^$ry^7WU^>-^ — 7^r^LT, > 
^^PtC^fS (S 2 0#fiSJ 0 

tyVfe&t, CPU 1 1 irROMl 2 ^t&fj^o 7*7 J*(DWiYtb LT, ^7 WW 

— ■7 3l4*%$1 7 (DAtliS-%rX*hZ> PError. nAck. Busy, nFault, Select co#ff-§-^ 

rtLt'^fLT, — -7^^^mm.l CPUl UROM12(Diffyp^7 

AiDi^irLt, Ftft)M<Dtci>b<Dmi$i\1int$:^ RAMI 

^7w^-^2^tt, y^iip^ t^a-r^o ^y^^e 

rcDj;^, ^MfC-^-T — X^gl {OlitLfi, CPUlltROM 

1 2C0Kjf^7°P^7AtC, FIG. 5tCt5tfZ>s<— y-)~ /Is =1 — ? C<Dzf}) ^7 K7 

X. MM. FIG. 3M^LfcJ; — 7x^f^Ii &:/y >*£!gP<D^ 

fi. fl»JL_hf^ usB^y^-7x^7,m©7 , y y^ifpt lt, ^— tm. 
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CLAIMS 

1 . An interface apparatus comprising: 

s<? wk5t— ysu&fri,x^(Dm2m%5bmm*ft ww * 

SP ; and 

mmm i ttisa* b Huiau s b ^ — ^ :w *sp£^ lt^s-^^i 5 1 , 
huib^7 ww ^5— -7^4 ^(Dm^m^m ltbuie^ ww >?~7^4 

SfrJ^SP. 

2 . An interface apparatus according to claim 1, wherein huIE^0;S'^ < p fs^-fi^ 

3 . An interface apparatus according to claim 2, wherein tuK^J^pPfi^ SufE 

4. An interface apparatus comprising: 

us b^— y^^^x^<Dmim^tmm &n?usB4^?—?^4 xgp 

y<y U/U<!r—7°;U&fr LT^gpofg 2 ^ £ iif5 0 WW ^?—7^^* 
£P ; and 

fufafgl^^bfufEUS B-C — 7:Wxg&£^L-Cj!uf2^7 WW >& — ~7 

tufeusB-r^^-7 3i-r^gB(c3smu, jek:, tufe^i^^btutsusB^^^ 
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5. An interface apparatus according to claim 4, wherein buIEU S B -f >^ — 

^cW^gR^LTffrte^ >-^— 7ai>r *%<d*t— ^^<d^^^ Kfi s g 

ET_P0RT_STATUStfe5 0 

6. An interface apparatus according to claim 4, wherein BUfBU S B W — 
7;c>f ^»d»e><z>4r«^7*— K^biifl^e— KM&^Sijim^-^ Kfi, SOFT 
_RE S ET"C*>5„ 

7 . An interface apparatus according to claim 4, wherein ftufE^IS;^'^ — 

batneawr*- KM&xsfc&fc^^s^ft awe'*? ww 

^-f ^SP<7> nlnit i» t ^ $ tl 5 '<A>* X fc 5 . 

8. An image forming apparatus comprising: 

Ktii*^— KfcSr«FoTj3»), lift*— Klc*3V^f, ®#1f C 
fcW^^fB^^±(-ff^-r^®^^ ; and 

Btfffi®^?f^§P^7 WV"{r— ^/W&^LTgBttSftS^ WW — 7cW:* 
Bb. ftmm&kUSBfr— ^/u^bTiiftSrft^USB-r y^j^nt, 

m^nm^^mt^^ z> - 1 -e. tufe^^^ ww ^u<omw 

v * - ^ * ^ * ^ l THuism^^ifp tdffc*&-r 5 ^ < w»-f 5 aia t «r*i- s 
-r 7cw*§b. 

9 . An image forming apparatus according to claim 8 , wherein HuffirfrJfl? pBf±^ 

1 0 . An image forming apparatus according to claim 8, wherein f!ijf2r|!!l|ipRB 
its Wl&ftW8k8£1>*htfi&U S B4 V^ — 7^-r^fP^bXtfjf5^7 WW>^ — 
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nttft ^xmummmm^m§-rz>-<< mm-tz> 0 
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ABSTRACT OF THE DISCLOSURE 

wu-r v * — -? ^ -r ^ ^rvtm & j& as l 9 wwr v ? — 7 ^ -r ^ tc:^ $ 

So 
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